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PARADIGMS

ACCORDING TO THOMAS KUHN, AN INDEXER DISCOVERED THAT
THE TERM “PARADIGM” IS USED IN AT LEAST 22 DIFFERENT WAYS
IN KUHN’S BOOK, “THE STRUCTURE OF SCIENTIFIC REVOLUTIONS”

PARADIGMS (BIOTECH INDUSTRY)

PARADIGMS ORTHODIGMS
(CHEMICAL)

Cohen, J.  The March of
Paradigms.  Science  283:
1998-1999, 1999
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PARADIGM
"When the individual scientist can take a paradigm for
granted, he need no longer...attempt to guild his field
anew, starting from first principles and justifying the
use of each concept introduced." (SSR, pp. 19-20). 
    MESSAGE:  Read the literature

"By focusing attention upon a small range of relatively
esoteric problems, the paradigm forces scientists to
investigate some part of nature in a detail and depth
that would otherwise be unimaginable."  (SSR, p. 24).
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NORMAL SCIENCE

"Normal science does not aim at novelties of fact or theory and,
when successful, finds none."   (SSR, p. 52). 

MESSAGE:  New discoveries are almost always accidents

"Normal science, the activity in which most scientists inevitably
spend almost all of their time, is predicated on the assumption the
scientific community knows what the world is like."  (SSR, p. 5)

"No part of the aim of normal science is to call forth new sorts of
phenomena...Nor do scientists normally aim to invent new theories
and they are intolerant of those invented by others.

"One of the reasons why normal science seems to progress so
rapidly is that its practitioners concentrate on problems that only
their lack of ingenuity should keep them from solving."  (SSR, p. 37)
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PUZZLE SOLVING

"The man who succeeds proves himself an expert puzzle-solver,
and the challenge of the puzzle is an important part of what
usually drives him on."  (SSR, p. 36).

"...the unit of scientific achievement is the solved problem..."
(SSR, p. 169)

"It is no criterion of goodness in a puzzle that its outcome be
intrinsically interesting or important.  On the contrary, the really
pressing problems, e.g., a cure for cancer or the design of a
lasting peace are often not puzzles at all, largely because they
may not have any solution.

Though intrinsic value is no criterion for a puzzle, the assured
existence of a solution is."  (SSR, pp .36-37)

"If it is to classify as a puzzle, a problem must be characterized
by more than an assured solution.  There must also be rules that
limit both the nature of acceptable solutions and the steps by
which they are to be obtained.."  (SSR, p. 38).
   

 MESSAGE:  This principle is important to embody as a set of
                     criteria for evaluating the scientific approach when
                      reviewing papers and grant proposals in any
                      particular field.
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WHO DETERMINES SUCCESS?
"...the members of a given scientific community provide the
only audience and the only judges of that community's work."
(SSR, p. 209).
    MESSAGE:  Publish or perish!

N.B.  The above quote, as pithy and true as it may be,  is the
only substantive reference to  in SSR.  Other than
an opaque writing style for popular consumption this is the
greatest flaw of the work from the perspective of a practicing
scientist.

peer review



J. Clin. Invest., Vol 27(3, Pt2), 1948



 J. Am. Med. Assn.
1952;149-1558-1562



J. Am. Med. Association
   1952;149:1558-1562
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ANOMALY

"Discovery commences with the awareness of anomaly,
i.e., with the recognition that nature has somehow violated
the paradigm-induced expectations that govern normal
science.”
"It then continues with a more or less extended exploration
of the area of anomaly."

"And it closes only when the paradigm theory has been
adjusted so that the anomalous has become the expected."
(SSR, pp 52-53)

"Novelty ordinarily emerges only for the man who, knowing
with precision, what he should expect, is able to recognize
that something has gone wrong.  Anomaly appears only
against the background provided by the paradigm."
(SSR p. 64)
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CRISIS
"Because it demands large-scale paradigm
destruction and major shifts in the problems
and techniques of normal science, the
emergence of new theories is generally
preceded by a period of pronounced
professional insecurity."  (SSR pp. 67-68)
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SUCCESSFUL NEW PARADIGM

"First,, the new candidate must seem to resolve some
outstanding and generallyrecognized problem that can be met
in no other way.
Second, it must promise to preserve a relatively large part of
the concrete problem-solving ability that has accrued through
its predecessors.
Novelty for its own sake is not a desideratum in the sciences
as it is in so many other creative fields."  (SSR, p 169)
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PEER REVIEW AND PARADIGM CHOICE
"As in political revolutions, so in paradigm choice---there is no
standard higher than the assent of the relevant community.
Scientific revolutions are effected...not only by the impact of
nature and logic,but also by the techniques of persuasive
argumentation effective within the quite special groups that
constitute the community of scientists."  (SSR, p. 94)

MESSAGE:  Publish or perish (even as a government scientist)

RESISTANCE TO NEW PARADIGM
"By ensuring that the paradigm will not be too easily
surrendered, resistance guarantees that scientists will not
be lightly distracted and that the anomalies that lead to
paradigm change will penetrate existing knowledge to the core."
(SSR p. 65).
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DISAPPEARANCE OF OLD PARADIGM
"...the man who continues to resist after his whole
profession has been converted has  ceased
to be a scientist."  (SSR, p. 159).
MESSAGE:  You can't convince everyone

ipso facto

...Max Planck, surveying his own career, sadly remarked
that "a new scientific truth does not triumph by
convincing its opponents and making them see the light,
but rather because its opponents eventually die" 
(SSR, p. 151))

MESSAGE:  You can't convince everyone
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   LIPOSOMES AS DRUG CARRIERS TO TREAT
EXPERIMENTAL LEISHMANIASIS  IN HAMSTERS

CONCLUSION:

LIPOSOMES
CONTAINING
ANTIMONIAL
DRUGS ARE
MORE THAN
700-FOLD MORE
EFFECTIVE THAN
THE DRUGS
ALONE IN THE
TREATMENT OF
EXPERIMENTAL
LEISHMANIASIS

Alving et al., Proc. Natl. Acad.
Sci. USA 75:2959-2963, 1978

For review, see Alving, C. R.
      Parasitology Today
         2:101-107, 1986

 EACH POINT IS THE
MEAN OF 11 ANIMALS



From: “Undaunted Courage.  Meriwether Lewis
Thomas Jefferson and the Opening of the
American West”, by Stephen Ambrose,
Simon & Schuster, NY 1996 (paperback edition)

The publication history of the U.S. Army Scientific
expedition (”Corps of Discovery”) led by Captains
Lewis and Clark to explore and describe the
territory of the Louisiana Purchase.

“The enlightenment taught us that observation unrecorded was knowledge lost.”
(P. 421)

“Sitting around the campfire, cold, hungry, exhausted, and miserable, Lewis
summoned the energy to make significant additions to scientific knowledge (if he
could get his journals back to civilization)” (P. 295)

“Lewis was blessed with abilities often missing in naturalists, particularly an
outstanding, inherent observational competence, an all-inclusive interest, and an
objective, systemic, philosophical approach to understanding the natural world.
Nothing refutes Lewis’s self-appraisal [as a botanist], and deprecating remarks of 
of others, more elegantly than his own abundant writing ...In the context of the day,
Lewis was an unusually capable naturalist, one with an attitude more consistent
with scientists of the twentieth century than with those of his own.” (P. 331)

Because of an inexplicable prolonged delay by Lewis in arranging publication of the
journals, several years elapsed until 1914 when a paraphrase of the journals
was published under the editorship of Biddle after the death of Lewis.  “For the next
ninety years, Biddle’s edition was the only printed account based on the journals.
As a result, Lewis and Clark got no credit for most of their discoveries.  Plants,
animals, rivers, birds that they had described and named were newly discovered by
naturalists, and the names that these men gave them were the ones that stuck.“
(P. 480)

“The publication of the Thwaites edition of the journals at the end of the century
began a revival.  It has continued, and the reputations of the captains have soared.”
(P. 484)



WHY DID JESSE GELSINGER DIE?

Science
25 Jan 2002
295:604-605

CAN THE SCIENTIFIC
METHOD BE USED TO
PREVENT THIS IN THE
         FUTURE?


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

